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Mesozoikum

Moderni morské fauny

prevazuji mizi, gastropodi, kostnaté ryby (Actinopterygii — Holostei, Teleostei, gymnolematni
mechovky, Zivo¢isné houby (Desmospongia), jezovky, ammonoidi, belemniti, Sesti¢etni korali,
mofsti plazi,

Terrestrické fauny

dinosaufi, pterosaufi, prvni ptaci, prvni savci.

Terrestricka fléra
PFevazuji nahosemenné rostliny (trias — spodni kfida), prvni krytosemenné rostliny, hranice
Mesofytikum — kenofytikum (stfedni kfida)

Rozpad Pangey, oceany Tethys, Indicky ocean, Severni ledovy ocean

Alpinska orogeneze — uzavreni Tethys, mlada horska pasma s pfikrovy (Atlas — Himalaje).
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Baze triasu is defined at the first occurrence of the conodont species Hindeodus parvus
in the evolutionary lineage Hindeodus latidentatus - Hindeodus parvus - Isarcicella
isarcica at the base of Bed 27c¢ in the Meishan Section, Changxing County, Zhejiang
Province, China

| Baze jury — FAD Psiloceras spelae H

’ Baze kridy - Guide event is undecided

Baze terciéru - Iridium geochemical anomaly. Associated with a major extinction
horizon (foraminifers, calcareous nannofossils, dinosaurs, etc.);
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Trias —

Jura—

Krida —

Typické sedimentarni facie

(,trojné” déleni utvaru — ,trojice*)

Buntsandstein (pestry piskovec), Muschelkalk (lastrunaty vapenec),
Keuper (pestry slin)

germansky vyvoj, alpinsky vyvoj — vindelicky prah

Burgundska a moravska ,brana“

pohofi Jura

starokimereska faze

mladokimerska faze

Cerna, hnéda a bila jura

Calcare Rosso Ammonitico, radiolarity, solnhofenské vapence,
holzmadenské posidoniové bfidlice

psaci krida (pazourky)
spongolity, urgonska facie, opuky, bauxity
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Paleogeografie a tektonické procesy
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Spodni trias: Pangea (Lystrosaurus), aridni klima, Paleotethys, (neo-)Tethys,
Panthalassa, Kimerské terany

Cynognathus  Glossopteris Lystrosaurus ~ Mesosaurus

Verbreitung von Fossilien (iber die siidlichen Kontinente von Pangaea
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Svrchni trias: Pangea, uzavirani Paleotethys — kimerska orogeneze (Stfedni Asie),
(neo-)Tethys, Panthalassa, sonomska orogeneze (Sev. Amerika), pocatek otevirani
centralniho Atlantiku

Triassic (245-235 Ma)

Sl

S Cimmerian

X orogeny v,

Pacific Ocean

Late Triassic 220 Ma

Otevirani centralniho
Atlantiku (byvaly
varisky orogén)

~5000 km at Equator
Late Triassic [230 mal
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Spodhni jura: otevirani (rifting) Tethys smérem k zapadu (jizni Evropa), pokraCovani
kimerské orogeneze

Early Jurassic (205-195 Ma)

Cimmerian
orogeny,

orogeny

Early Jurassic 200 Ma

Stredni jura: otevieni centralniho Atlantiku, dozvuky kimerské orogeneze, nevadska
orogeneze (Sev.Amerika)

Cimmerian
orogeny_
P =

Wrangellia

Middle Jurassic160 Ma




11/12/2018

Svrchni jura: otevieni centralniho Atlantiku a Mexického zalivu, pocatek Stépni zapadni
Gondwany (Afrika, jizni Amerika, Madagaskar) a vychodni Gondwany (Indie, Australie,
Antarktida, Nova Guinea)

Late Jurassic 152 Ma

Anciert Landmass @

Modsrn Landmass (>
Subduction Zone (triangles point in the
direction of subduction) ¢

Ses Flooe Spresdng Ridge ¢

Spodni kiida: vychodni Gondwana zcela oddélena od zapadni, otevirani jizniho a
severniho Atlantiku, oddéleni Indie od vychodni Gondwany, Sevierska orogeneze (Sev.
Amerika), pocatek Alpské orogeneze (Evropa)

Pacific
plate

Early Cretaceous130 Ma
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Svrchni kiida: zcela otevreny jizni Atlantik, Indicky subkontinent (Indicky ocean),
mofsky praliv Amerického stfedozapadu, zapadni Evropa zalita mofem (eustatické
maximum 1. fadu)

Asian-Alaskan

land bridg
Late Cretaceous 94% ARCTIC
e 2

OCEAN Proto- S
5 z Caribbean ~ ¥,7 R
:. \\“

Sea
‘ South /
%

Faunistické bioprovincie (jura — krida)

Tethydnl’ fiSe — Diceras, Nerinea in Jurrasic, other rudists, Nerinea and Globotruncana in
Cretaceous.

Baoreal Realm
land
= [E] centrai Russian
[ ahetr sea [E] Central Eurepean

[ Deep ocean Tethyan Realm

Borealni fise - clastic sedimenst, Virgatites, Cylindroteuthis, Bositra in Jurrasic, Globigerina
in Cretaceous.
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Klima

Trias — aridni, podobné jako v permu

Jura - teplejsi klima nez dnes, termofilni cykasy dosahuji az 60 stuprid severni Sitky,
Termofilni fléra na Gondwané a na Sibifi.

Krida — teplé humidni klima, subtropicka vegetace az 70 stupnl severni Sirky.
Konec kfidy - ochlazeni

Mid-Cretaceous : ‘

o

K

>

g

8__25 — Antarctic

E, ice sheet
oo s s B s i s B s B B R
N90°60" 30° 0° 30° 60°90°S

Alpinska orogeneze

Uzavirani oceant mezi Gondwanou a Eurasii.

7 fazi

1)
2)
3)
4)
5)
6)
7)

Labinska — carn

starokimerska — trias/jura H 2 . .
mladokimerska — juralkfida } Kimerska orogeneze - vychodni Tethys
austrijska — kfida pfed cenomanem

mediteranni — kfida pfed senonem

subhercynska — senon

laramijska — kfida/terciér

During Triassic to early Cretaceous divergent movements predominated between Africa and
Epivariscan platform of Europe. Late Cretaceous — convergence, main phases of folding
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http://www.clas.ufl.edu/users/emartin/GLY3074F01/lecturenotes/Pz-Mzclimate.htm

Mesozoic flora

Nizsi rostliny - fasy
Triassic — rock-forming and stratigraphic role of Dasycladaceans. Wetterstein Limestones.

Red algae — the beginning of Mesoczoic still Solenoporacea, maximal development in Jurassic,
in Cretaceous dominance of Corallinacea.

In Jurassic and especially Cretaceous diversification of marine microflora. In Jurrassic — explosive
evolution of Dinoflagellates, another explosive phase in Cretaceous. Cretaceous last expansion of
acritarchs. Growing role of calcareous nanoplankton in Jurassic and especially Cretaceous.

Chalk — epicontinental seas, 200-300m depth

Expansion of Diatomaceae in Cretaceous, together with dinoflagellates and calcareous nannoplankton
Main photosynthetic group.

11/12/2018
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Fytoplankton
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Soc. Am. Special Paper 127:257.

Triassic — rock-forming Tubiphytes, rock-forming and stratigraphic role of Dasycladaceans.

Wetterstein Limestones.

Tubiphytes
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Bacillariophyta (rozsivky, diatomy)

Vyssi rostliny
I\/Iesofytikum — dominance of gymnosperms.
Trias — cycasy, jehli¢nany, a ginkgovité.
Cykasy — similar to palms, their dominance up to

Jurassic. In Jurassic expansion of related group bennetites (extinct in late Cretaceous). Since early
Cretaceous retreat.

Jehli¢nany — in Triassic still Voltziales (Voltzia). During Triassic nearly all modern families appear.

Expansion in Jurassic, in early Cretaceous dominant group of gymnosperms. Since late Cretaceous
higher latitudes,

Ginkgovité — abundant especially in Jurrasic-early Cretaceous.Today only Ginkgo biloba.
In Triassic still abundant ferns and lycopods.

Prvni krytosemenné rostliny — latest Jurassic., in early Cretaceous quick diversification,
since middle Cretaceous dominant flora - kenofyti kum.

Great advantages — short reproduction cycle, polination by insects
Absence of grasses and savana, prairie and meadow biotopes.

Czech Cenomanian — subtropic genera as Magnolia, Laurus, Platanus, Ficus,

11/12/2018
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http://www.ucmp.berkeley.edu/chromista/diatoms/centriclive.jpg
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Ginkgo
biloba

\oltzia

Nejstarsi fosilie kvetoucich rostlin

Archaefructus liaoningensis

*140-million-year-old fossil from
northeast China. The leafy, seed-
containing pods (carpels) are the
defining characteristic of
angiosperms (“seeds in vessels™).

*Petals are apparently absent, but
leaf-like structures subtending
each fruiting axis define them as
flowers.

Enlarged view of the carpels (each is about 1 mm long) showing
seeds in carpel (Sun, Dilcher, Zheng & Zhou. 1998. Science 282:1692).
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FAUNA

MIZi
MIzi — dominantni skupina mofského bentosu
Claraia claraii (trias)
Halobia (jura), pseudoplanktonni, ,vlaknova mikrofacie*

Rudisti (Diceras, Vaccinites): utesotvorni mlzi, ,urgonska facie” (Orgon)
Inoceramus / Mytiloides (kfida)

Claraia Diceras
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Biostrome of Vaccinites vesiculosus (Woodward, 1855); Campanian of Saiwan, Oman (from
Schumann & Steuber 1997)

19


http://www.ruhr-uni-bochum.de/sediment/rudinet/r2898.htm
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Association of Vaccinites, Torreites, corals and stromatoporoids; Campanian of Saiwan (from

Inoceramus sp.

Megalodon sp.

20
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Porifera

expansion in Mesozoic.
Reef builders in Triassic and Jurassic — siliceous desmospongiids.
Cretaceous — great rock-forming role. Spongolites, arenaceous marls.

Gastropoda — typical genus for Tethyan Realm Nerinea. In Cretaceous gastropos associations obtain
Caenozoic charcter.

Echinoderms — increasing representation of echinoids. In Jurassic established themselves especially
irregular echinoids. Crinoids nearly extinct after P/Tr extinction. Slow diversification in Triassic,
In Jurassic rock-forming role. In Cretaceous retreat.

21
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Brachipoda — Triassic small diversification, especially rhynchonellids and terebratulids.
Since Triassic retreat.

- 20 genera

Orthida Strophomenida Pentamerida  Rhychonellida Spiriferida Terebratulida

@

Koralnatci
Scleractinia (hexacoralla)
utesotvorné

Scleractinian (“hard-rayed") corals first appeared in the Middle Triassic and refilled the ecological niche once held by
tabulate and rugose corals. They are probably not closely related to the extinct tabulate or rugose corals, and probably
arose independently from a sea anemone-like ancestor. Their pattern of septa differs markedly from that of the Rugosa,
being basically six-rayed. For this reason, scleractinians are sometimes referred to as hexacorals. First deep water,
since malm shallow water and reef forming.

22


http://www.ucmp.berkeley.edu/cnidaria/tabulata.html
http://www.ucmp.berkeley.edu/cnidaria/rugosa.html
http://www.ucmp.berkeley.edu/cnidaria/anthozoamm.html

Foraminifery — extinction. Triassic only benthonic. Since Jurassic planktonic, expansion of bethic
forms to bathyal zone. Radiation of planktonic forms in Cretaceous. Globotruncanas, 20 foraminiferal

zZones.

Globotruncana

SPUMULLARIAN

_cortical shell

secondary or
§< first medullary shell

by spines

<

~ second medullary
| shell

pore frame _
(Isa‘:;':;f)al bars and beams
'8 . -
i main, polar or principle
| spine
nucleus

axopoda
lattice shell

ectoplasm or
extracapsular
cytoplasm

“~—— endoplasm or
intracapsular
cytoplasm

central
capsule

of ian radiolaria.

Di

Kalpionely (Infusoria) — biostraigraphic and rock-forming role in late Jurassic-early Cretaceous

Pelagic limestones of Tethyan province. Calpionella.

11/12/2018
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http://www.ucl.ac.uk/GeolSci/micropal/images/radi/raddiag02.gif
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Clenovci

Malacostraca - Crabs, shrimps, beach hoppers, lobsters, etc

Ostracoda — low diversity after end Triassic extinction, , greter role in late Cretaceous.
Insecta — coevolution with angiosperms, bees, ants, mosquitos

B Fy0Z0a —End of Triassic — last Stenolemata disappear (Cryptostomata, Treptostomata).
Diversification of Cyclostomata in Jurassic, end Jurassic first Cheilostomata

Cheilostome bryozoan

Ammonoidea

Nearly extincy during P/tr extinction event. 2 genera survive, adaptive radiation of Ceratitida

in early Triassic. End Triassic extinction, nearly all ammonite genera. Since beginning of Jurassic new
adaptive radiation of Ammonitida. 70 ammonite zones, ammonite limestones

(Calcare ammonitico rosso), Aptych limestones. End Jurassic extinction.

Cretaceous — last expansion of ammonites. Also gigantic forms as Parapachydiscus or Lewesiceras.

Heteromorph species

Lewesiceras peramplum

24



Nautiloidea - astup. End Triassic extinction of orthocers.

Belemniti -appear in late Paleozoic. Expansion in Jurassic and Cretaceous,
C/Ter boundary — most of the extinct.

Conodonta — end Triassic extinction.

Actinopterygii

In Triassic Holostei domination.. In Jurassic expansion of Teleostei which become the dominant

Fish group. Other groups of actinopterygii retreat. In Cretaceous e.g. Paleoniscida become extinct.

Xiphactinus

Chondrostei — dominat late Paleozoic fish group

Actinopterygii | Holostei- dominant in Triassic

Teleostei- dominant since Jurrasic

Crossopterygii, Dipnoi — Triassic last system in which higher representation
Today — ,,living fossils*

Pri¢nonusti — in Triassic important hybodonts, nutton-like teeth, crushing of bivalve
test. In Jurassic expansion. And modern families appear. In Cretaceous 12 of 16 recent
families. Cretoxyrhina

11/12/2018
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© Ron Garrett

Xiphactinus audax, (teleostei) or as it is more commonly called, the "'Bulldog Fish**, was a species of
very large predatory fish that lived in the ocean during the Late Cretaceous.

18 to 20 feet, and some 'giant vertebrae' from marine deposits in Arkansas indicate that some
individuals that were even larger.

26
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The large shark at the top is Cretoxyrhina mantelli, while the two smaller sharks at lower right
waiting their turn are Squalicorax falcatus.

Amph ibia - in Triassic still Paleozoic group Temnospondyli, retreat and end Triassic extinction,
reduced survival till mid Jurassic. New modern groups appear in Triassic.

First frogs — Triadobatrachus massinoti, Caudata. Gradual entry of other modern groups in Jurassic and
Cretaceous.

27


http://www.oceansofkansas.com/sharks/cretjaw2.jpg

Plazi (Reptilia)

Reptile Subclasses:
1 - Anapsida
Cotylosauria- stem reptiles
Chelonia - turtles & tortoises
sunchanged for about 175 million years
eidentified by bony dermal plates to which ribs & trunk vertebrae are fused
2 - Lepidosauria
Rhynchocephalia (haterie) - only living representative is the Tuatara
Squamata (Supinati) - jestéfi, gekoni, & hadi
3 -Archosauria
Thecodontia (jamkozubi) — stem archosaurs
Pterosauria (ptakojesteii)
Saurischia (plazopanevni) - 2 major groups: sauropods & theropods  Dijnosauria
Ornithischia (ptakopanevni)
Crocodilia (krokodyli)
4 - Euryapsida - marine reptiles, includes the plesiosaurs & ichtyosaurs

Euryapsida

Euryapsids include Ichthyopterygia and Sauropterygia

Sauropterygia — Notosauria
Placodontia
Ichtyosauria

Ichthyosaurs and plesiosaurs had inhabited the oceans since the Triassic, evolving into many diverse
forms and surviving several major extinction events.

For unknown reasons, ichthyosaurs declined significantly in early Cretaceous and are thought to have
been extinct by the time that the earliest mosasaurs re-entered the water.

Plesiosaurs were also less numerous in the late Cretaceous than during the Jurassic, and had evolved
into some very specialized forms like the long-necked Elasmosaurus. Even the short-necked
plesiosaurs (pliosaurs) were much smaller than their Jurassic cousin, Liopleurodon, and an early
Cretaceous relative, Kronosaurus. It is possible that both the ichthyosaurs and the plesiosaurs were
losing the evolutionary battle of "who eats who" to faster, larger and more advanced varieties of fish
such as Xiphactinus and the giant Ginsu sharks (Cretoxyrhina mantelli). Several other groups of
reptiles, including marine crocodiles, teleosaurs, placodonts and turtles had also enjoyed limited
successes in the marine environment, but none approached the world-wide domination that mosasaurs
would attain in the late Cretaceous.

11/12/2018
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http://www.oceansofkansas.com/Tale-tail.html
http://www.oceansofkansas.com/Tale-tail.html
http://www.oceansofkansas.com/Tale-tail.html
http://www.oceansofkansas.com/Tale-tail.html
http://www.oceansofkansas.com/kronosar.html
http://www.oceansofkansas.com/xiphac.html
http://www.oceansofkansas.com/BigShark.html
http://www.oceansofkansas.com/BigShark.html
http://www.oceansofkansas.com/placodnt.html
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Dan Varner

Placodus, a placodont from the early to middle Triassic of Europe grubs for clams and other shellfish in

the mud of a near-shore sea bottom. While placodonts fed in the ocean, they probably spent a large
portion of their lives on land

Dan Varner

A nothosaur (early to late Triassic) prowls the shallow sea for food. These semi-marine lizards reached
lengths of about 3 meters. Their remains are found in many places around the world, including China,

Russia, Germany, the Netherlands and North Africa. Instead of paddles, Nothosaurs had webs between
their long toes

29
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V5. MORAVEC

*Plesiosauroids - had long, snake-like necks, tiny heads, and wide bodies. They ate small sea
creatures, probably using their long necks like a snake to catch their prey. They included:

Plesiosaurus - 7.6 feet (2.3 m) long - with a long neck, 4 wide, paddle-shaped flippers, and a
tapered body. From England and Germany during the early Jurassic period.

*Muraenosaurus - 20 feet (6 m) long - with a very long neck, and a wide body. From England and France during the
late Jurassic period.

*Woolungosaurus - 26-33 feet (8-10 m) long - with a very long neck. From Queensland, Australia, during the early
Cretaceous period, about 110 million years ago.

*Elasmosaurus - 46 feet (14 m) long with an extremely long neck that was up to half of its length. It
had and had 71 vertebrae, 28 of which were in its neck. It had four very long paddle-like flippers, and
a short, pointed tail. From Japan and Kansas, USA, during the late Cretaceous period.

*Pliosauroids - had large heads with very strong jaws, short necks, and resembled modern-day whales. They ate
larger sea creatures. They included:

*Kronosaurus - 30 feet (9 m) long with a short neck and huge head and jaws. The flat-topped head was up to 9 feet
(2.7 m) long, about 1/4 of the entire length of the body. From Queensland, Australia during the early Cretaceous
period.
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http://www.zoomdinosaurs.com/subjects/dinosaurs/dinotemplates/Plesiosaurus.shtml
http://www.zoomdinosaurs.com/subjects/dinosaurs/dinos/Elasmosaurus.shtml
http://www.zoomdinosaurs.com/subjects/dinosaurs/dinofossils/locations/Australia.shtml
http://www.zoomdinosaurs.com/subjects/dinosaurs/mesozoic/Cretaceous.html
http://www.zoomdinosaurs.com/subjects/dinosaurs/mesozoic/Cretaceous.html
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The plesiosaurs, including this long-necked Elasmosaurus, used their rigid, bony paddles like wings to 'fly"
through the water. This half-grown juvenile is swimming rather close to a huge (18') shark called Cretoxyrhina

mantelli. Whether or not these sharks attacked living prey or only scavenged the carcasses of the dead is not
known for certain, but the marks made by their large, sharp teeth have been found on mosasaur and plesiosaur bones.

This picture shows what happens when the hunter becomes the hunted; a giant pliosaur Kronosaurus attacks a

juvenile mosasaur. Even though mosasaurs were top predators, their young were often preyed upon by sharks, large
fish, pliosaurs and even other species of mosasaurs. Life could be short for the unwary
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http://www.oceansofkansas.com/kronosar.html

Ichtyosau I'S- maximal expansion in Jurassic,Holzmaden. Stenopterygius abundant.

11m Letopterygius. Rare in Cretaceous, extinct at the end.

TR, g

Ich hatte ziemlich
grofle Augen, damit
ich meine Beute
besser sehen

» konnte!
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Ichthyosaurs diversified very quickly once they appeared. Several different body plans
emerged in the Early and Middle Triassic. But, if you simplify the matter, you can see that there
was a general transition from lizard-shaped body plan to fish-shaped one through the

evolution of ichthyosaurs, as in the figure below.
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Mosasauri

The early ancestors of mosasaurs probably fed in the ocean and returned to land much like the marine
iguanas that are found today in the Galapagos Islands. Over a relatively short period of time, however,
these ancestral mosasaurs became larger and more specialized, evolving rapidly into several genera of
highly successful predators. By the beginning of Coniacian time (about 90 million years ago - mya),
there were three major genera:

Tylosaurus 10 meters (30 feet) — 14 m
Platecarpus 8 meters (24 feet).
Clidastes less than 5 meters in length
Hainosaurus bernardi 17m

living in the Western Interior Seaway. There was no doubt who were the biggest and baddest predators
in the oceans 70 million years ago.

The open jaws of the shark Cretoxyrhina mantelli,hit the mosasaur on the right side, just behind the
rib cage, and the impact lifted the wounded animal almost completely out of the water.
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Here a Mosasaurus hoffmanni just misses the mark in an attack on the marine crocodile,
Thoracosaurus,

Dan Varner '99

the little swimming birds (Hesperornis) are about 5 feet long and the Tylosaurus ... well, it's
huge. Modeled after the largest specimen on exhibit (The Bunker Tylosaur), this beast was at least 45
feet long and had a skull that was 6 feet in length.

11/12/2018
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http://www.oceansofkansas.com/mosahoff.html
http://www.oceansofkansas.com/hesper.html
http://www.oceansofkansas.com/KU-Bunker.html
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This picture shows an attack by a very large (30'+) mosasaur called Tylosaurus proriger on a much
smaller Platecarpus mosasaur. Tylosaurs occasionally killed and ate other species of mosasaurs but
there is no evidence to show that any of the mosasaurs were cannibalistic toward their own species.

Here a large Tylosaurus is about to make lunch of a smaller mosasaur called Halisaurus sternbergi. Like
their modern relatives, the snakes, mosasaurs were capable of swallowing large prey whole because of the
unique design of their skull and very flexible lower jaws.
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http://www.oceansofkansas.com/page10.html
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Present
Cenozoic
Cretaceous
Jurassic

Triassic

Perrmian

Carboniferous

Devonian I Probable evolutionary relationship

Land Reptiles

Cotylosaurs — end Triassic extinction

Chelonia — originally terrestrial animals, late Jurassic transition tomarine
environment.
Cretaceous — 4m Archelon
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Lepidosauria — radiation at the beginning of Triassic, Small lizard-like reptiles. Predecessors of
thecodonts (Permian) and Squamata (Triassic)

Thecodonta — wide expansion in early and middle Triassic. End Triassic extinction (dinosaurs?)

Crocodilia - Triassic, thecodont predecessors. Originally land animals, secondary to water environment.
Great expansion in Jurassic, mostly in seas. In Cretaceous gigantic forms as 15m Phobosuchus.

Dan Varner

An early and very 'fish-like' crocodile Geosaurus swims in the shallow seas covering Germany in the
Middle to Late Jurassic. Although not closely related to the ichthyosaurs, the tails of member of the

Metriorhynch family were adapted for swimming in the same way, even to the noticeable down bend in
the posterior caudal vertebrae.

38



11/12/2018

Phobosuchus

Dinosaufri
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When did dinosaurs live?

Millions of
First People —» Yea(l)'s
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What are dinosaurs?

» Technically: no such thing as dinosaurs

» Classification:
— Class — Reptilia (reptiles)
— Order — Archosauria

— Suborders

« Saurischia — lizard hips } Dinosaurs in
« Ornithischia — bird hips popular sense

11/12/2018

40



11/12/2018

Saurischian hip

Ornithischian hip

pterosauria  saurischia ornitischia
e N

Pteranodof

Ty

h

AT —
OSAURIA

PROTODIN

Jbr. 71 Schematické znazornéni evoluce dinosauri (zjednoduSeno podie Bakker, 1986).
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Protodinosauria

Eoraptor

Who were the Theropods

« Contained all of the
meat eating dinosaurs
of the Mesozoic

 Also contained some
plant eaters having
primitive
characteristics

Celurosauria and Carnosauria
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Celurosauria

Coelophysis

Typical Coelurosauria: Saltopus

Where Fossils Were Found

/aé‘a/u«z

“Spring Foot”

BZoomDinosaurs.com

0.6m long

(c)1992 M. Shiraishi All Rights Reserved i
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Coeleurosaurs
 Very successful in Mesozoic

e Coelurosauria

Scientific Name: Velociraptor
Phylum: Cherdata
Class: Dinosauria

Theropoda
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Velociraptor ?

Troodon
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http://www.theguardian.com/science/lost-worlds/2014/dec/04/scientists-disappointed-jurassic-world-dinosaurs-movie-film#img-1

11/12/2018

Archaeopteryx
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Where are Archaeopteryx found?

Mostly in Germany
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Carnosauria

Allosaurus
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AndT Rex

Phylum: .'.'*‘;'; -
Class: Dinosauria i
Theropoda
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PHYTODINOSAURIA
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Prosauropoda

Plateosaurus (flat-lizard)
Alm @[h] ﬂ@@ﬂﬂ TUS Lightly-built

skull with a
blunt front

Long tail This plant-eater may have swallowed Large eyes
; pebhles to help it digest food Long l

+ neck‘

Small head with
leaf-shaped,
serrated teeth

Hind legs larger
than front legs —=

(G Large curved thumb

5-toes on » claw on each large,
slender feet g 5-fingered hand
1 ]

X 1
@ZoomDinosaurs.com 6.5t0 8 feet (2to 2.5 m) long
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http://www.enchantedlearning.com/cgi-bin/paint/fa/subjects/dinosaurs/dinotemplates/Anchisaurus.shtml
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Prosauropoda (Plateosaurus)

Plateosaurus (small head)
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Sauropods

Who were the Sauropods?

Mainly Jurrasic
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Who were the Sauropods

oz Tuscisrenc and Jeff Poling

Apatosaurus

Z 55 na 33 metrl se zmensil
»nejdelsi* znamy dinosaurus poté,
co védci prehodnotili sviij ptivodni
nalez.

Na tizasnou délku dinosaura usoudili objevitelé jeho netiplné kostry z umisténi 20. az 27. ocasniho
obratle. Lucas ale dokazal, ze ve skutecnosti jde o 12. az 19. ocasni obratel a ze zvife bylo celkové
mnohem krat$i. Lucas navic objevil v blizkosti nalezu kostry jesté kost zadni nohy a i jeji velikost
potvrzuje, ze ptivodni odhady délky seismosaura byly ptehnané. Srovnani detailti kostry s kostrami
diplodoku zase naznacuje, Ze seismosaurus patfil do jejich blizkého pfibuzenstva. Pivodni védecké

jméno Seismosaurus hallorum by se tedy mélo zménit na Diplodocus hallorum, ale Lucas si nedéla
iluze, ze by se ,,zemétfesné* jméno ztratilo ze svéta.

11/12/2018

53



11/12/2018

Scientific Name: Brachiosaurus
Phylum: Chordata
Class: Dinosauria

Sauropoda

DIV FH TR

Ultrasaurus macintosh

Lz E g e )\J)l H*IUJW‘ |
T A—R— L ADTEES
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The Ornithischians (bird-hip
structure) - Phytodinosauria

There were five basic kinds of
ornithischians

* (1) stegosaurs

* (2) ankylosaurs

* (3) ornithopods

* (4) pachycephalosaurs
* (5) ceratopsians

 Each group included many different
species.
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Entirely vegetarians

» Exploited vegetation low to the ground

Pelvis characteristics

Ornithischian hip
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Stegosauria

Stegosaurus
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ANKYLOSAURS

Ornithopoda
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Iguanodonts

Hadrosaurs

Duck Bill Idea — Sometimes
called Duck-billed dinosaur
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Types of Hadrosaurs

Parasaurolophus walkeri

“beside Saurolophus”

Anatosaurus

Naming person. .. W Parks
Hame age... 2
Place..dlberta

10m long

(c)1998 X Shiraishi —== 411 Rights Reserved

Anatosaurus Parasaurolophus

Maiasaurus

60



11/12/2018

Pachycephalosaurs

CENSH OF THE BONEHEADS
Prenocephale males collide at full tilt. Prenocephale was V4
smaller than its North American relative Pachycephalosaurus, 4~
and lived at an earlier time, in M:(mgalia. - g
A e

=}

Ceratopsia
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Ceratopsia

Types of Ceratopsia

Protoceratops
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Types of Ceratopsia

Monoclonius

Types of Ceratopsi

- ’\ 7 M «~ ot r_ 2
=3 | p— ‘ ';,,
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Triceratops
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Warm Blooded Dinosaurs, Reptile
Biology, Archosaurs vs. Reptiles

The Warm Blooded Dinosaurs
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Warm blooded vs. Cold blooded

Dinosaurs...

Definitions

Endothermic: creates heat from inside
Ectothermic: absorbs heat from outside

Homeothermic: maintains a constant
internal temperature

Poikilothermic: temperature fluctuates
depending on outside conditions

Bone structure

Haversian Canals

Most cold blooded
animals lack this bone
structure.
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Predator-Prey Ratios: ectothermic?

» Require far less
food/energy than
warm blooded animals

An adult female rubber boa from southeastern Idaho

Dinosaur Communities
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Superiority of predators

« Mammals generally superior to reptiles

Evidence for endothermic
dinosaurs
« Fast things need to have heat available.

Many dinosaurs appear to be fast-moving.

» Today, endotherms normally outcompete
ectotherms. Since dinosaurs coexisted
with known endotherms, they must also
have been endothermic.

 Dinosaurs were upright walkers with legs
below their bodies - typical of endotherms
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Evidence for endothermic
dinosaurs

Dinosaurs had big brains, and endotherms tend to
have big brains (but not always, and brain size is
correlated with other things, too).

Ectotherms aren’t usually found at high
latitudes, and dinosaurs were (but it was warmer)

Endotherm predator/prey ratio is usually low,
and dinosaur ratios match mammals

Evidence for endothermic
dinosaurs

Dinosaurs were big and had large, complex hearts.
Complex heart matches modern endotherms.

Dinosaurs were ancestral to birds, and birds are
endotherms.

Endotherms tend to grow fast, and dinosaurs were
big (but who knows how long they lived?

Dinosaur bone structure matches modern
endotherms better than modern ectotherms
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Evidence for ectothermic
dinosaurs

Dinosaurs were huge - could have been effectively
homeothermic w/o endothermy

Dinosaurs were huge - couldn’t possibly have
been endothermic because they’d burn up.

Mesozoic was warm - dinosaurs didn’t need to be
endothermic

Ectotherms tend to be scaly, and dinosaurs were
(but so are birds!)

Five current thermal hypotheses
(from UCMP)

Dinosaurs were complete endotherms, just like birds, their
descendants.

Some or all dinosaurs had some intermediate type of physiology
between endothermy and ectothermy.

We know too little about dinosaurs to hazard a guess at what their
physiology was like.

Dinosaurs were mostly inertial homeotherms; they were ectothermic
but maintained a constant body temperature by growing large. Small
dinosaurs were typical ectotherms, maybe with a slightly elevated
metabolic rate.

All dinosaurs were simple ectotherms, enjoying the warm Mesozoic
climate. But that's okay; many ectotherms are quite active, so
dinosaurs could be active, too.
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Geographic Distribution
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PTACI

Ptaci znaky

stf. jura - sp. kFida
Protoarcheopteryx
Caudipteryx pefi

teropodni predchidci ptaki

Plazi znaky

dlouhy ocas, ozubené &elisti,
bipedni zpusob Zivota

svrchni jura
Archaeopteryx litographica

asymerické pefi, furkula
Spatny letec, mozaikové evoluce

ptaci s.l.

ozubené Celisti, dlouhy ocas

spodni kiida

Confuciusornis  pefi, furkula, kratky ocas ozubené &elisti,
drapky na kiidlech
ptaci S.S.

svrchni kifida

Hesperornis pefi, furkula, kratky ocas ozubené Celisti
ozubené Celisti

Ichthyornis pefi, furkula, kratky ocas

svrchni kifida
skupina Neornithes - moderni ptaci

True Birds (Aves)

Archaeopteryx long
thought to be a bird
ancestor

Still hotly debated

Ground-Up vs. Trees-
Down models of flight

This one is Trees-Down

11/12/2018

72



11/12/2018

Archaeopteryx

This one is a Ground-Up
representation - they
could have started flight
with long leaps

Archaeopteryx is
somewhat advanced,
and could have made
some longish flights, but
likely not really well or
all day.

Archaeopteryx with no artist’s
interpretation - (note the feathers!)
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Feathers

« Feathers are obviously good for flight
 Feathers are also good insulators

* It’s not clear which property was the
impetus for their evolution - Archaeopteryx
might well have just been trying to keep
warm.

Timing of Birds

 Birds don’t fossilize well - they have weak,
light bones that are often hollow.

 From 1990-1995, the number of known bird
fossils doubled.

« When did they start?
 Archaeopteryx is from Late Jurassic

» There were lots of birds, flying and
flightless, by the end of the Cretaceous,
including members of modern groups
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Sauriurae (oposite bll’dS) - ? Archeopteryx(Jurrasic),Confuciusornis
(Jurrasic-Cretaceous)

Ornithurae (modern bil’dS) — Hesperornis, Ichtyornis (Cretaceous)
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Pterosauria

Triassic-Cretaceous

Jurrasic with tail

Rhamphorhync

Copyright(c)2004.M.Shiraishi-All right reserved
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Sordes pilosus

Quetzalcoatlus

7



PUVOD SAVCU

Pocatek savci - stfedni trias
Polyfyleticky ptivod z therapsidd (Cynodontia, Tritylodontia, Ictidosauria)

Typické savei znaky: teplokrevnost, srst nebo chlupy, mlééné zlazy, zivorodost (s
vyjimkou ptakopyska)

Typické znaky na kostre: kiistky ve stfedousi (kladivko, kovadlinka a tfminek),
spodni Celist tvofena jednou kosti (dentale), déleny chrup na fezaky, $pic¢aky a
stoli¢ky, okluze stolicek

nejstarsi savei

Docodonta (jura)

Multituberculata (trias - terciér)

Triconodonta (trias - kiida) - Monotremata

Symmetrodonta (trias - kiida) > Pantotheria  ->Placentalia
->Marsupialia

hmyzozravci, velikost mysi, vedlejsi niky,
Vymirani K/T - uvolnéni nik, rychla radiace

11/12/2018
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Early reptiles

Position of
ear capsule

Stapes
Quadrate

Ear capsule
Stapes
Incus

Malleus

Fig 4.5 Feldhamer
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Dimetrodon

Key

1 dentary

2 angular

3 prearticular
4 coronoid

5 splenial

6 surangular

7 articular

Figure 4.4 Enlargement of the dentary bone.  The progressive enlargement of the dentary bone (shaded)
and reduction in postdentary bones is evident when comparing jaws of primitive mammal-like reptiles:

(A) Dimetrodon, an early Permian pelycosaur; (B) Cynarioides, a late Permian therapsid; (C) Cynognathus, an early

Triassic cynodont; and (D) /ctidosaur, a late Triassic-early Jurassic cynodont. The dentary is the sole bone in the jaw
of mammals (E).

Geological Time
and the
Evolution of
Mammals:

Pelycosaurs
Therapsids
Cynodontia:
the transitional
Infraorder

Fig 4.2, Feldhamer

Therocephalia

. Cynodontia
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Archaic Mammals of the Jurassic
Mammalian radiation of the early Jurassic

» Tricondodontia (3 cusps in a row) large (750 g), predaceous mammals of
early Triassic

* Monotremata: A living example of Mesozoic mammals
Fossil record is poor, beginning in early Cretaceous
Thought have diverged in Jurassic

* Multituberculata: herbivorous, molars w/ multiple cusps
Highly successful: from Jurassic to Oligocene (100 m yr)

» Zatheria: includes Aegialodon (with tribospenic molar) & ancestor of therian
mammals (Eutheria & Metatheria)

Prototheria (monotremes and their
relatives):
+Oldest fossils Early Cretaceous;
survive today in Australasia as
platypus (ptakopysk) and echidna
(jezura)
«Still lay eggs (only living mammals to
do so)
*\ery simple mammary glands
*Today's monotremes have lots of
primitive features, but many
specializations of their own
*No evidence that monotremes were
ever a dominant group of mammals
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http://www.ucmp.berkeley.edu/mammal/monotreme.html
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Triconodonta (_tricodonts)
*\ery primitive clade of mammals, restricted
to the Mesozoic

L ived from Jurassic into the Cretaceous

*Not known if egg layers, pouched, placental
birth, etc.
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http://www.palaeos.com/Vertebrates/Units/430Mammalia/430.400.html
http://www.palaeos.com/Vertebrates/Units/430Mammalia/430.400.html
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« VYMIRANI K/T

» + dinosaufi, ptakojestéii, moisti jeStéti, amoniti,
rudisti, belemniti, n€ktefi zastupci planktonu -
coccolithophorida, planktonni foraminifery,
radiolarie, angiospermni rostliny

* 1ridiova anomalie, krater Chixculub na Yucatanu,
impakt - pozary pralesi, zakaleni atmosféry
koufem a impaktnim prachem, impaktni zima,
zpomaleni fotosytézy, kyselé desté, atd.

* Diskuze, dinosaufi na Gstupu, 26 miliona let
interval masovych vymirani, atd.

The asteroid impact theory was first proposed
by Louis and Walter Alvarez in 1980.

They discovered high concentrations of iridium - an element rarely found on
Earth but found in abundance in extraterrestrial bodies such as asteroids
and meteorites - in a thin layer of clay from Italy. The iridium was found at
the Cretaceous-Tertiary (K/T) boundary, the layer of geological deposits
dated at 65 million years when the dinosaurs became extinct.
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This theory is that an asteroid 4-9miles in diameter hit the Earth.

Since the asteroid scattered awful amount of dust and debris in the atmosphere, the dust and debris blocked
the most of the sunlight, and the temperature lowed down globally. The low temperature caused the mass
extinction.
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Chicxulub

Yucatan Penisula, Mexico
180 km diameter
More than 100 times the diameter
of Berringer

65,000,000 million years ago
Cretaceous mass extinction
Disappearance of the dinosaurs

Worldwide debris
Iridium anomaly
in clay at K/T boundary
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86



Chicxulub Impact Site

MEXICO

(©7)

.Mexico City ‘

Chicxulub Impact Site

tectites
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http://www.astrosurf.com/lombry/Images/impact-graphchixculub.gif

A 0.32 mm shocked quartz grain from
intracrater breccia sample Y6 N14 of the
Chicxulub crater. The drill hole Yucatan-
6 was located ~50 km from the crater's
center and penetrated ~500 metres of
impact melt and breccias at its base. The
melt and breccia units contain clear
evidence of production by impact,
including mineral grains showing
evidence of shock metamorphism. In the
mineral quartz the passage of a strong
shock wave can cause dislocation of the
grain's crystal structure along preferred
crystallographic orientations. This
quartz grain shows at least 8 sets of
planar deformation features when
rotated; two strong sets (and part of a
third set) of shock lamellae are visible in
this orientation. The lamellae are
decorated with inclusions. Impact is the
only natural process known to produce
shock waves of sufficient strength to
cause deformation of this type.
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